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Project Background

Large Draina

e Basin of West Billings
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Hogan’s Slough Drainage Area
22,600 Acres



Project Background

Limited downstream capacity in Hogan’s Slough
Increasing development of West Billings and Future MS4 Requirements
Proximity to Heritage Trail Network
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Project Background
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Data Collection

otechnical Investigation
dwater Monitoring
ter Quality Sampling




a Collection
dwater and Surface Water Monitoring
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Shiloh Conservation Arsa

MATERIAL DESCRIPTION

[CEFTH (FT.)

I:I'I'l:-1:|5|:-il - approximately G-inches thick.
Lean Clay with Sand (CL) - brown, moist o
wet, fine sand, scattered fine to coarse
subrounded gravel.

ry Graded Gravel with Silt and Sand
(GP-GM) - brown, wet, fine to coarse sand,
fine to coarse subrounded gravel, cobbles
resent.

Shale - gray, soft rock.

204
End of boring at 20 feet.

Groundwater encountered at approximately 4
feet while drilling. Bering comgpleted as a
temporary piezometer.
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——Shiloh Drain -#-Hogans Slough - Below Confluence



Total N | Total P
(mg/L) | (mg/L)

Hogans 8.2/7.8

0.012/ ND/0.003 0.01/ ND/ND
0.005 0.02

ND/ ND/0.012 ND/ ND/4
0.017 0.07

0.008/ ND/0.009 ND/ ND/ND
0.014 0.06

Shiloh  8.0/7.9

Outlet 8.1/7.8
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Flood Control Design

Design Flood
2007 West Billings Flood Hazard Study stands as the most current evaluation of West-end

hydrology
323 cfs at the 2-year
690 cfs at the 100-year

Typical Weather Patterns
High Intensity Short-Duration Storms

Billings experienced 100-year storm events in 2010 and 2011
Highwater marks indicated a maximum flow on the order of 100 cfs
323 cfs is more severe than the 2-year

SCA detention storage is sized to reduce the 2-year design flood
Likely considerably greater protection than the 2-year flood
This is just one component of the ultimate Hogan's Slough Flood Mitigation Plan
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O Site Layout provides for 49.6 acre-feet of storage
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Water Control Structures

18 Water Control Structures




Base & Flood Flow Operation
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Flood Flow Operations




Pond 1 Outfall Structure

Primary Flood Control Structure for Hogan’s Slough
Designed to handle base flows and flood flows
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Weir Wall

Water control gate.




er Water Control Structures
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Conveyance Channel
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Delineated wetlands Wetland delineation
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ShiIOh DeSign Concept Russian olive

- Middle Marsh Vegetated Buffer | Pond
Removal

Deep Marsh - Transition Slope Sediment Pond

. Shallow Marsh Pond-ED Existing Wetland
: Floodplaln

0 75 150 300 Feet

—

Pond 2
&Y. (3.2 acres)

Fish Pond
(1.7 acres)

Extended Detention
(6.6 acres)
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Intake Cell Deep Cell
(Cell 1) (Cell 3)

3:H 1V Flow direction

>
Elevation
(feet)
3240.5

3240

/
32395 - Conveya nce : w\ VegetatEd
\

3239 -+

32385 |4 . Y
23 | - pipe \\ '~ buffer

3237.5

3237 : ¢ : \ 7. \ =
3236.5 R A R T
3236 - = =
3235.5 N
; ~_
3235 ; - ; - :

~

Gtavel  * Disance * i .
I(sfeaer:)C ° Overflow Structure|

Dashed lines represent areas on either side of water control structures/ flashboards
(example - berms, vegetated buffers and some existing ground)




Shallow Cell

Pea gravel over geosynthetic
fabric




Elevation

(feet)
3240.5
3240

3239.5 A
3239 A
32385 A
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3236
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Shallow Cell
(Cell 2)
R

Vegetated Berm

Flow direction

> buffer \
\

0

* Distance %

(feet) Overflow Structure

Dashed lines represent areas on either side of water control structures/ flashboards
(example - berms, vegetated buffers and some existing ground)




Wetland Cells

Cell 9 : Shallow Cell

08/22/20114% 1400



Wetland Cell Water Control Structures

Wetland Cells 1 & 2 structures






Bid Item

. Suspended Grid System Detail

>=22mm
twine or rope

Stake

(height varies based

on water depth)

Width between stakes
no more than 25 feet

Height of stake to be
marked by engineer
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kreational Opportunities

B viles of Trails and Access Paths
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hgthetic Enhancements




hlcational Opportunities
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Pollution Contributors — P&y M/&

L\ Conseryation Area
Stormwater runoff carries a variety of pollutants including ———

detergents, fertilizers, litter, animal waste, oil and

petroleum. This stormwater pollution flows into FERTILIZER & PESTICIDES

creeks and rivers and can cause damage to

native vegetation and wildlife. Wetlands

along water courses act as natural water

treatment areas, filtering pollutants [EESASN
f 8P SEPTIC NN\ I III %

and helping to improve water E | |
INDUSTRIAL WASTES

quality.
/ﬁ ‘ ANIMAL WASTE
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Reduce Pollution

Pollution comes from many sources.
You have the opportunity to help

LEAKING GAS TANKS

reduce pollution and keep our water
clean.



hlcational Opportunities

75 WS

' Lab r;m% ﬂ/ezr

»
f

Sz

Conservaton Area

) DA e —
//

\ Myadric sotls ure poorly dratned and develop
v A gt under anacrobic (low axygen) conditions.
These soils can esther have dull colors where
axygen i complezely absent. or bright spots
where metals concentrate due to regular
cyeles of suturation und drying

Wetland plants are water loving, or
“hydrophytic” becawse they have spectal
adaptations that atlow them to nn'th n
saturated sofls. Some wetland plants
special “serenchyma” cdlnhn‘]nmnl&z
STRAIGHT WEIR 1 snorkels and allow plants 10 move pxygen

g : from above the water surface to their roots.

LABYRINTH WEIR ’}'Uﬁ are {aéymnf

weirs im/)or ant?

The weir needs to be able to pass storm water flov
STRAIGHTENED raising the upstream water level too high. A straight v
require the water to bock up opproxnmmely 60% hig
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Contracting

Construction Cost - $4.25 million

Concurrent CTEP Trail Project - S470,000
Construction began Fall of 2013
Completed in October 2014




Contracting - Quantities
185,000 CY of material to haul — 95,000 CY hauled away

1.85 miles of maintenance/pedestrian trails w/ H20 load rated
bridges

305 trees, 1300 shrubs and perennials

24-acres of seeding

760 TN of boulders — not including slab and block rock
120,000 individual wetland plants — grown a year in advance

6,300 SY of GeoWeb and miles of geofabric



Construction Challenges - Weather

Billings Gazette and KTVQ-2

STORMTracker YELLOWSTONE CO. SNOWFAL

RECORD LOWS
DECEMBER 7, 2013

" -
LOW RECORD o
TODAY LOW/YEAR B
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O/ ) J | =
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GREAT FALLS =3 3° -30° 1972
BILLINGS =24° -20° 1972

12.0"

LOCKWOOD

SHEPHERD

BILLINGS AIRPORT

10.0"




L]
‘

B Mias

A B e
: ~U‘i‘:&




1 Challenges - Clay/Silty Soils

2014/04/02 15501




Construction Challenges - Ditch Flows




Construction Challenges - Structures




Water Is Flowing




tlands & Upland Vegetation is
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icant Wetland Growth in Shallow
Cells




ing Growth in Deep Wetland Cells




ommunity and Wildlife Loves It
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